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/ Followin'; is the transicticn of an article by
‘o o Voynblat, Turition .ovllo.ue SuLvion {-leaq,
e Te loocineilio) and tae Ldlleunlon u;tiplag“c
_nstlituve "ilicrob" (LDirecior - Loctor of .lcaleal
~Cienees e La Eikolaycv}, Dublicied iIn tre
-ussian-laacuage porWOu_ca‘ sorove Turlr. (rFublic
.lealsh ia *urf‘enia), 2: U7=-4i, 1966._/ :

Over & period of a number of yezrs in the eaznen-.ur uba“iy
veriiuvial arca in Turlmenistan & considerable nuwmder of plague
ike cultures of' bacteria have becn ilsolated from sick ge2017s.
articular this concerns the Iolatan or Badyzsk strains (4. R.
sev et al., 1960)s Up till now the species affilistion of the
latter n&s not been cliear, altaougn thelr pvrccise classification
nas great sigl’flcance Tor tae ep’sootolo ical and epidemiological
caaracteristics of tho territory of southeastern Turiozenia,
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-+The purpose of the present investigation i8- & study of the
anvigenic relationship of microbes of the Iolatan strains with tne .
bacteria of plague and pseudotuberculosis of POQpnuS. i ; ‘77

—
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iaterials and methods. Bacveria of tne Iolatan strains were
subjected to inmunocheilcal analysis for tue vresense of specific
antifens of the plague microbe amd sorologlcally active polysaccharide
(hapten). - In zédition to this their flbwlnoljt*c activity was
studied. The investigation was carried cut on Iolatan strains 746,
40, 1993, and 1962, isolated {rom-wild rodents in 1961 and 1963,
and unOOuA veriants 746 «nd lJba, oot“xned in the laboratory by
Tee Los Junskiy 48 a control we used the plague strains mV NII:G
2.4 ooV (v;znlent, continenteal vurlant) and the typical strains of
,ﬂuuuouuocrculo is of rodents = 04‘ and l1-Rse The microbes were in-
cubated on ot stinger agar at 87° for & days,. then washed with
Jnysiolo;ical solutlon, killed, and dried with cooled acetone. For
sxposure of llbr¢nolyt1c activigy we used ln-lO blilion suspensions
tel/ml ot of live bacteria, incubated at 28° on :ottinger apar for
2 dayse In the determination of Fraction I of baker et al., we used
tue reactions of antibody neutralization (Levi, .Jomot, 1961) and
diffusion precipltation in agar (V. L. Pustovalov et al., 1962).
Yne sresence of Fraction I in the microbes was judged also by their
abllLt{ to cause the formation of antibodies o it in tae organism
of raubbits. The sera of aypoerimminized animals wero invest;gaued
in tae reactions of passive hiuagplutination (Rei) and inhklbition
ol' pasalve hemagglutination (Yu. G. Suchkov, 198). Fox sotilug
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U2 T.ele e.cuions wou usea *o;g*¢;n;::d Sinel) crytiarocyves willch
Were vreated witi tannin and Saewctlion L.
% Trans. note. Tails unit aas nol ccun delfinlitoly euenlilsod.
Tel evidently refors to telo or Louy._/
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“he yresence of serologically mctive poLysaccnariuc in uvhe
aierooves was cstablished wita the noly ol Vhio vo.colon ol 0Ll .ac-
charice hemagslutination (Ye. . Bulmaraln ot al., 1Uvdj.

Croud antisens of bacteria werc Ideniified In the rouction
0i dilfusion precipitation in asar. Ve 4lso used the agplutinasing
plauc scruam of the “ilikrob" Institute and ser ‘bqinut LG Lol
ol lexner dysentery, typhoid, varatypnoid a, &and salmonclla ..clroucyr
ana .organ.

The high toxicity of rraction 2 for white mice made it possible
to usc the biological method for its titration. Scparate proups of
wnite nice were given intraperitonecally suspensions of acetonc-dried
bacteria or aqueous-saline extracts of tnem. Tho latter were pre-
pared vy the method of Baker et al. (1952).

Determination of the fibrinolytic activity of the bacteria wes
carricd out in the reactions of ribrino~edolysis and fibrinolysis.
(G. Ya. Yaromyuk, 1964). Ingredients of tne rcactions were Cibrin-
olytic fractions of the plague microbe, hisjnly surified {fibrinogon,
and throamoin, waich were kindly given to us oy 1. V. Domoradsikiye.

Jlcrobes of tne Iolatan strains and »seudotuverculosis of
roce:s zave nexative results in ths antibody neutralization reuctione.
analosous findings were obtained witn agqueous=-saline extracts of
bacteria. Jdowever, in the latter case an exception was an extract
from .aicroves of strain 746, vhich reacted positively in the anti-
body =autralization reaction (to a dilution of 1:500). From tais

"*r“ct socveral fractions were isolated by suvsoquont saturation with
ammonium sulfate. Solutiaas of 5 fractions, precipltated wita 50,
40, and 67» concentration of amaonium sulfate in the extract, were
investiguited in the antibody neutralization reaction (RlNia)e. Here
treir titers comprised accordingly 1:240, 1:180, and 1:120. &Bach
fi-action separately was subjected to purification by means of re-
peuted precioitation with armcnium sulfate. 4after each roprecipi-
tation the titer of the fraction was chccked in the RuwA. Insteaad
of tne expeccted increase in titer, as tnis took place during an
analrbous fractionation of water-soluble antigens of tae plague
microve (2 positive result in the RIA of plague antigens was pre-
served up to & dilution of them of 1:10°--1:107 )}, the titer of the
investigeted fractions was reduced rapidly and after 3 roprecipli-
tations it became equal to 0, and the resulting fractions disucurod
completoly in the process of reprecipitation.
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in vnc reaction of difiusion sreciitation in etz Tiae Suiud
CHTLCT Gia not Lrrouuce @ JCCllitaciudd LS wWaleh Woulw coliicliio
WaT.o Cae corresgonding rraction I,

Invectigations in tne reucition of passive nemagglutination
o. _.ra 02tvained Iron aygerimaunized rabuvits sacwed that dcrobes
o v.z Iolztan strains do not siimlate tie forwation of cntibodies
to Sraction I in tee organism of taese animalse Thouga Tue 501G
ol ».boits, lruwsunized witn microbes of strains 746-R and 1-I,
villacd & ositive result in tie nZd in 2 dilution of l:40--1:240,
t.ese reoculis turned out to be nonspecific, whickh was establisned
wita e nelos of a reliable control of specificity - tao reaction
0 Znuivition of passive hemagg;lutinatione.

reaction of volysaccanaride nemagcliviination microbes
vseudotupberculosis ol rodents, and plague
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Table 1

Reaction of polysaccharide hemagglutination with microbes of the
Iolatan strains, pseudotuverculosis of rodents, and plague

@ YyacTBUTCALHOCTS PLIKUK BO- -
. e hreno, B TorobscmI 43
* [Ipunazaewnocts |35 o Gakre A (WP
Gaxtepuil &j ki
0.50,25 0.120.06:0,03
@" ‘ucgue +4 | 42 | = | ~|—
) oo, JTyGepkyaea-
@. - <4 | +4 |+4| 2] =
@yuuue +4 | +4 | +4)14+2] —
|

Xey: (a) Afrfiliztion of bacteria; (b) Sensitivity of the reaction
of solysaccaaride hemagglutination with napten, prepared from bac-
ia (iag); (¢) Iolatan; (d) Zseudotuberculosis; (e) Plague.

wicrobes of plague and pseudotuberculosis of rodents preserved
ceroio;sically active polysaccnaride (napten) in approximately equal
cuantities, and Iolatan strains -~ somcwnat less._ No differenccs
werc obsorved between tne content of serologically active polysac=-
cnaaride in rougn and smooth variants of microbes of the lIolatan
strainse.

Results of the investigation of microbes for the proswice of
fraction (2 toxic) are preseated in Table 2.

As can be seen from data in Table 2, acetone-treated bactoeria
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0L 2%lat.ad surcing in larse dosus ¢ i CoUSE Lao (0o ba L e polelon
or T.z wilte Llce. During Ln wutolsy o; [ CE RO NN SN P F AV IRR)
vess..ls ol t.c suocubuncous collulir TESSUC, aysorcail.e v Bas lungs,
and enlar-enic:d ol thce spleen wer »ovo.licd.  Liyoereiiie Lo
iun_s was aobed ziore ofven In wiiiys wice wialei d.oed from iaicrobes

of 1ae Iolatan strains than froa ia_uc bacteria.
Jduole 2

Toxic elifuct of bacteria of t:u Ioiatan stralns ol ssoaudotuverculosis
of rodents ad jlague on walte niice

Koausuecruo 746 ) 1953 {1962 431 1 {34 |EB 1 533
GakTepudan-

HOH Aacaut -

B NI Cyxoro
Boca R{S|R ! S{R|R R

R

w
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a2l aralariare|apn a2 Laso]arm |4salass
41140 | 47114701410 | 470470 {4741 4l4
4/0| 470 |4j014/0 | 4/0}4/0 [ 4701470 (474 4/4
4/0]4/0]4/0|4/0|4/0|4/0 | 47040 | 4/4|4/4
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Jote. iumerztor - total number of animals; denominator - number of
aninmals whicn died.

Key: (a) Amount of bacterial mass in mg of dry weignt.

The death of mice Irom the irtraperitoneal [7 here tnere are
tarce letters wanica nrave no ﬂeaniﬁ-'7 administration oi suspensions
of microbes of the iolatan strains could not be caused by ths
water-soiuble Fraction 2, but by some otner toxic components of
thesc pbacteria. In order to clear up the reason for the death of
toe animals we prepared aqueous-saline extracts of microbes of
Ioiatan strains and plague. The white mice were given amounts of
extract which corresponded to 20 mz of dry bacteria of the lolatan
struins or 1 mg of plague microbes. Deati of tie animals set 1n
only under the influence of the extract from plagie bacteria. Thus
the toxic conponent of bacteria oi the lolatan strains was concen-
trated in t:ne water-insoluble segment of the microbilal cell, wnich
pointed to the non-identity of tne toxin of obacteria of lolatan
str.ins %o tne toxin of plaguo bacteria (Fraction 2).

Investigation of the microbes with the nelp of the reaction
ol fibrinolysis and fibrinogenolysis showed that in contrast to
rlaue bacteria the microoes of Iolatan stra!:as «nd pseudctubercu-
losis of rodents did not Jossess & fibrinolytic activity.

Results of the investigations, conducted for exposing /roup

antigens with the help of the reaction of diffusion prucipléuiiunl
in agar, are depicted in Table 3.
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....c5lons o; difsusion urceiitation In ag
i is, sccudotuberculosics of

-.L vin OLAC U\li’-‘-d Of
POdClivs, wizd Zolatan sirains

@ Yucao npumm...u..mn. WX i,
06Da30BANNKX QUTHTERANA CUBODOTOK
Bua arramno- M BOAOPACTBOP:NLIMM AUTHICHAHN

THHUHDPYOUHX MUKPOGOB  iT: .\.ou
CBODOTOX l903 I 746 | L‘l
(s \RIS : "\
()‘lymnn 415 S ‘ 717
{HUICNIO-TH-
(bo:su:m
N rpynna
I/ GaxTepuit —tem || — -—l-—

Xey: (&) dype of agglutinating serw; (b) Kumber of procipitation
lincs Toricd oy antibodies of sexra and by water-soluole antigens

oi iiicrrobes of strains: (c¢) PFlague; (d) Znteric-typhoid group of
Dac terid.

1n tne renction of diffusion precipitation in zel with anti-

oo ;ciutinating serun tne nicrodes of tne Iolatan strains and
35CuL0% q G"CleSio of rodents forned u» to 4-~5 precipitation

nes, coinciding witn the corresponding lines of precipitation
of ..la. e untlgeng and antibodies of a sluuinating sorum. Not one
of t.acse lines fused vith the zone of osrecipitation belonging to
Fraction 1. A)Darentlj the stated Lrecipitation lines were formed
oy arntigens vhica are comnon for bacteria of pseudotuberculosis of
rodents, Iolaten strains, and plague.
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\/e conducted still one more test, in which a solution of
wntisen and serum was placed in the agar holes for the reaction of
dgifiticion arecipitation not once, but in lots over a period of
severi.l deys (Ve Lo custovalov et al., 1962) and in greater amounts
thzn in the Tirst experiment. IHere additional zones of precipita-
tion agpeared and tne total nunber of vrecipitation lines increased
in thc noles wita vlague nmicrobes up to 15, with pseudotuberculosis
bacteria - up to 12, and wits microbes of tne Iolatan strains - up
to 10. Iilowever, the number of coinciding precipitation lines,
for.aicd by related antigens of bacteria of various types and antli-
vodies of serunm, remained tae same &s during the single application
of antigens and serum in tne agar holese.

Zarallel withtis study of antisens of tne Iolatan strains
wnich were common with antigzens ol plague and psoudotuborculosis
microocs we conducted an experi.unt for investication of tne anti-
senic comaunity of lolatan, plague, and pseudotuberculosxs bacteri
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Wil.. leronas o vae catemic-tyicid cnouise L0 GLE0 a0 ua0
reacv.on o diifuslon grccipit;a-ug in &:ar Wan Suv ug‘w;;A
microocs of all the strains voced in TLL L0VCI50L U0 i Vi
coutiLreind *:ﬁlut*nat;n; S0 : .1u4“bz GSBUIILOY, Y R0LU, salu-
Lyshold .., and saliconella iertner &aind ..0r2nfi. The resulits ol tiad

ciocriment turned out to bec ne:at ;xc, since not in onc cusc ald we
onsLrve & )”ecipitation reaction between antigens ol bacteriza and
ancloodiecs ol serum.

it is nocessary to note tinat for obtainin; morc recliablce
resulis all tne tests wita the reaction of dirfiusion ureeiplitation
in agur wero conducted &t the sume timc, with onc scrics of agzar,
and in the szme routine and oa the sane nwaber of Jetri dishcs.
Tnis permitted the multipie doudbling of each individual result.

Conclusions

«ilerobes of the lolatan strains have antirgenc vwnicn aro comwaon
witi bacteria of nlague and pseudotuberculosis ol rodentse «t tnc
sanic time tiae antigon composition of bacteria of folatan strains
differcd consLaerdoly from tae antigen corpogition of microbcs from
tic enteric-typnoid group. 5actoria of' the lolatan strains did not
contain tac antigon-~fraction 1 whicin is specific for the plague
nicrobce. It is true that microbes of strain 746 caused the forma-
tion, in the organism of rabbits, of antibodies which, in the R2H,
asslutinated sneep erytihrocytes waich were sensitized with Fraction L.
However, tne negative results obtained in ftne investigation ol the
sera fron these raoolts in the rcaction of innivition of passive
qena;;lu nation indicate tne insufricien®t specificity of antibodles
wnicin agglutinated diagnostic agent. liierobes of strain 746 aiso »
contain a protein factor, large anvunts of wanich may bind antibodies
to Fraction I in the antibody neutralization reaction. 1t is pos-
sidblec ©vaat to some degree this component possesses an antigen re-
lationsalp with rFraction I, but not sufficient enough to cause the
formation of antibodies which are completely identical to antibodies
to Fraction I in the organism of rabbits. Apparently tne antigen
from bacteria of the Iolatan strain 746 wailch we Investigatod 1s
analozous to the antigen discovered by Xvan and associates in 1965
in certain strains of pseudotuberculosis of rodents.

in nilcrobes of the 1olatan strains there is an absence of
fibrinolytic activity, whicn 1is one of tane rather constant features
oif tne lague microbe and never occurs in pseudotuberculosis microbves

(Ge 2. -uromyuk, 1963).

iicroves of tne Iolatan strains do not contain the aatigen
vinicn determines the toxicivy of Fraction 2 (Baker et ul., 1952)
for vinite nmice and rats. 1t is imown that the toxin of tiw pla ue
microoe is specific and differs Iron tae toxin ol bacteiic of ..ocu=-
dotuberculosis of rodernts, (Knzgzp, 1959). IHowever, microbos o
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~UC.llnow I 5o uatoere-ingsoliuble _ortion ou tie dbuctoilul colill.

vations and an analysils of dava [rom s litbore-

Uie own OLoLR
“Uuite oo wns Tolatan strains (A, . nb’ev ot al., 1961; &. V. Rusanov,
~UCU; ~Ge G :1nskiy et al., 1964; G. il. Golkovsx1“, l 65, slasue
sectoria (V Tumansiciy, 195883 I, V, womercaskiy c¢v d., 1060;
DU, l“oo, anr, 1965; and otners), t.u microbes ol _oualotuoere-
culozlo ol -udvaus {(napp, 1959; s e nntonov, 1960; Lvan ev ul.,
1980 L.o.ovwcu vaat in v ;nvestiQa:ed sroups of bzctcrliu Lixere 43

ruc.y Ln col.ion.  Particularly anparent is the identivy of w iarpe
Sl imosortant features (viocnenicul, immunoc:nciiicual, blo=

.. v L] -
SIS L. uCCe J.A.-J

ioical, etc.y of o 1olatan and 3seuvdotuberculosis bacuorliae.

“J:@-VNU_J <. nicroobes of the lolatan strains are a varient of
ce wsulwobunorculosis rod prieft, whica during the courso of ovo-
iuvi onery wdaptation to environment neve lost certain typical prop-

el This led to difficulties in the identification of bacteria
ol tiac rolatan strains and tiecarrying out of differential diag-
105 .6 o' them with bacteria of plague and pseudotuberculosis of
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